Objectives: The objective of this study was to assess the efficacy of the Korean fracture-risk assessment tool (FRAX) model for routine application in women who had a general check-up for bone mineral density (BMD). Methods: This retrospective study was conducted at a university hospital and comprised 343 patients, whose BMD and clinical risk factors were assessed for FRAX calculation. The 10-year probabilities of hip and major osteoporotic fractures were compared with the result of the FRAX ® tool (http://www.shef.ac.uk/FRAX, web version 3.5) applied to Korean models developed at the World Health Organization Collaborating Center with or without femoral neck bone mineral density.
INTRODUCTION
Osteoporosis is a deficiency in bone density that increases the risk of fractures. After menopause, osteoporosis is carefully evaluated and counseled by physicians. The World Health Organization (WHO) recommended the definition of osteoporosis to be a bone mineral density (BMD) using dual-energy X-ray absorptiometry (DXA) that lies 2.5 standard deviations (SD) or more below the mean value for young healthy women (T-score ≤ -2.5 SD). 1 The International Society for Clinical Densitometry (ISCD) has also developed Official Positions to assist physicians in the use of BMD assessed by DXA to diagnose osteoporosis. We have already revealed that the frequency of osteoporosis diagnosed in postmenopausal women using the WHO criteria is much lower than that using the 2007 ISCD Official Positions. 2 The WHO criteria are more By integrating these risk factors, WHO suggested the FRAX tool to compute the 10-year probability of an osteoporotic fracture. The advantage of the FRAX tool is that it can be used without BMD measurement and can make ethnic-specific adjustments. In fact, it has been used to determine thresholds for initiating treatment of osteoporosis in a Japanese setting. However, few studies have evaluated the application of FRAX models in the Korean population.
The 10-year probabilities of hip and major osteoporotic fractures were compared with the result of the FRAX ® tool (http://www.shef.ac.uk/FRAX, web version 3.5, Fig. 1) applied to the Korean model developed by the WHO Collaborating Center with or without femoral neck BMD.
The objective of the present study was to assess the efficacy of the Korean FRAX model in women who had a general check-up for BMD.
MATERIALS AND METHODS
The present study was conducted at a university hospital in Bucheon, Korea. All women who had visited the department of obstetrics and gynecology (OBGY) and were measured for BMD during the period from January 2010
to December 2011 were enrolled. During that period, 466 patients were measured for BMD in the OBGY department, but 123 were excluded from the present study because of When research assistants interviewed patients via telephone, informed consent was obtained.
RESULTS
Three hundred forty-three women between the ages of 41 and 85 years were enrolled in the present study. The clinical risk factors for fracture are presented in Table 1 .
Data on T-score at the femoral neck were calculated to be -1.007 ± 1.392 (Table 1, Table 4 ).
The 10-year probabilities of major osteoporotic and hip fractures using the Korean model are shown in Table 2 . A paired t-test presented the differences of major osteoporotic fracture risk according to inclusion of BMD values.
However, the differences of hip fracture risk according to inclusion of BMD were not significant. Table 3 shows the clinical risk factors according to age. Among the age-groups, clinical risk factors showed no significant difference. Table 4 shows T-score of femoral neck in the present study subjects. The T-score decreased with increasing age except for the age group ≥ 80 years. was included in the estimation of risk (without BMD, P < .001; with BMD, P < .001). If BMD was not included in the estimation, the probability of hip fractures showed no correlation with age (without BMD, P < .001; with BMD, P < .001).
DISCUSSION
Elderly people are prevalent in Korea, and one of the most serious causes of mortality and morbidity is fracture disease. Osteoporosis is an important cause of fracture in the elderly. The Health Insurance System has revealed that Korean osteoporotic patients are predominantly female (89.9%). 4 Only 61.6% of cases diagnosed with osteoporosis are managed by drugs, 4 of these, 43.2% are males, and 63.7% are females. Postmenopausal women were more likely to have an examination for diagnosis of osteoporosis and to receive conservative management. 5 Thus, earlier diagnosis of osteoporosis and evaluation of osteoporotic Table 4 . T-score of femoral neck in study subjects The FRAX model uses data derived from nine cohorts worldwide, including North America, Europe, Asia, and Australia, and has been validated in 11 independent cohorts with a similar geographic distribution. 2 The FRAX ® tool defines fracture risk more accurately than does the use of BMD alone. 8 Postmenopausal women from the general population were evaluated based on models from Japan, Turkey, and China. 9 The Japan model is suitable for Koreans, but these general population data produced higher scores for fracture probabilities than our data. Previous data on patients with proximal femoral fracture probabilities calculated using the Korean FRAX model produced higher scores than our data because our data involved a general population. 3 In individuals aged 70~79 years, the combination of BMD and FRAX in our study produced a higher probability of major osteoporotic fractures and hip fractures. We recommend BMD evaluation age for the 70-to 79-year age group.
There were some limitations to the current study. First, present study were single center, single department (OBGY) study, so the distribution of clinical risk factors might not represent that of general population. Second, this study has a limitation stemming from its small sample size. Finally, limitation of this study included the lack of specific information about the size and shape of the spaxel. A cohort study with a larger general population is needed to confirm the Korean FRAX model; however, our data provide in- 
